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DETAILED ACTION 



Response to Arguments 

1 . Applicant's arguments filed 10/25/2006 have been fully considered but they are not 
persuasive. Applicants states that the combination of references, Tan et al. (U. S, Patent No. 6, 
226, 323), Bartruni (U. S. Patent No. 5, 297, 166), and Agazzi et al. (U. S. Patent No. 6, 304, 
598), which all disclose adaptive feedback filters/equalizers, does not disclose the recited 
limitation "a second linear filter for causally and anticausally filtering said block of tentative 
decisions from a previous pass according to second filter parameters to generate said second- 
filtered data so as to produce an estimate of the intersymbol interference". However, in column 
25, lines 4-20 of Tan et al., the applicant states that Tan et al. discloses N tentative (symbolic) 
decisions are processed by the second filter (DFE 322) anticausally. In column 25, lines 4-20, 
Tan et al. also states that the same tentative (symbolic) decisions are processed by a set of "M+1 
causal coefficients" in the same second filter (DFE 322). The tentative decisions are past 
(previous) decisions stored in a Viterbi decoder and output to DFE 322 (see column 24, line 52- 
column 25, line 3) for causal and anticausal filtering. Although Tan et al. does not specifically 
disclose the DFE produces an estimate of ISI, it is well known in the art that DFE's produce 
estimates of post-cursor ISI and cancel the ISI from the received signal. The examiner has 
further provided the reference of Agazzi et al. which discloses how the adaptive feedback 
filter/equalizer (Fig. 10, block 100) produces an estimate of ISI, wherein the tentative (soft) 
decisions applied to the filter are used to generate an estimate of ISI which is canceled 
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(subtracted) from the received signal (see column 9, lines 20-30). The examiner has provided 
motivation below for the combination of the references. Thus, it is the understanding of the 
examiner that that the combination of references, Tan et al. (U. S. Patent No. 6, 226, 323), 
Bartruni, U. S. Patent No. 5, 297, 166, and Agazzi et al. (U. S. Patent No. 6, 304, 598) do in fact 
disclose the recited limitation "a second linear filter for causally and anticausally filtering said 
block of tentative decisions from a previous pass according to second filter parameters to 
generate said second-filtered data so as to produce an estimate of the intersymbol interference". 

Claim Rejections - 35 USC §103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-7, 9-12, 15-23 25-28, 31, and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tan et al. (previously cited in Office Action 1/26/2005) in view of Batruni 
(previously cited in Office Action 7/25/2006) and in further view of Agazzi et al. (previously 
cited in Office Action 7/25/2006). 

Regarding claim 1, Tan et al. discloses an iterative equalizer (Figs. 24 and 25) for a data 
communication system for recovering received data transmitted over a data channel comprising: 

a first filter (Fig. 25, block 328, column 24, line 21 -column 25, lines 28) for fihering a 
received data according to first filter parameters to generate first-filtered data; 
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a combiner (Fig. 25, summer after block 328, column 24, line 21 -column 25, line 28) for 
modifying the first-filtered data with second-filtered data to generated modified data; 

a decision device (Fig. 25, block 320, column 24, line 21-column 25, line 62, see also 
Fig. 24, block 320) for generating modified tentative decisions on all the data in the block 
(symbol) based on the modified data, the modified tentative decisions being modified with 
respect to tentative decisions of a previous iteration (column 24, line 53-column 25, line 20); and 

a second filter for causally and anticausally (Fig. 25, block 322, column 24, line 21- 
column 25, line 28) for filtering the block of tentative (symbolic) decisions from a previous 
iteration according to second filter parameters to generate the second-filtered data; 

wherein said received block of data is filtered more than once by multiple passes (column 
1 7, lines 36-63, wherein the first pass generates the tentative decisions and the second pass 
cancels the ISI using the tentative decisions) through the data, each pass and the first and second 
filter parameters are based on the received data (column 25, lines 21-28) and the intersymbol 
interference is removed from the modified data in a nonlinear manner (Abstract), wherein DFE is 
a known non-linear equalization process. 

Tan et al. does not explicitly disclose the second filter is a linear filter, the received block 
of data is filtered more than once by multiple non-simuhaneous passes through the data, each 
pass comprising both a first filter and a second filter, or the second filter producing an estimate 
of ISI wherein the modified tentative decisions are used to subtract out an estimate of ISI. 
However, Tan et al. does disclose that the second filter (decision feedback filter) can be 
implemented using a variety of different specifications (column 18, lines 3-29). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made 
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that since the complexity of the filter depends on the number of coefficients multiplication 
operations, and filter length, that implementing a linear filter as the second filter would reduce 
the complexity and hardware of the second filter performing the filter functions (column 18, 
Hnes 16-29). 

Batruni discloses performing multiple equalization iterations (passes) on a received data 
signal through a decision feedback filter (see column 8, lines 45-57), wherein the iteration 
generate error signals based on the used filter coefficients. Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to modify the adaptive filters 
of Tan et al. with the teachings of Batruni and incorporate a multiple iteration updating method 
including multiple passes through filters since Batruni states this method allows updating of filter 
coefficients and achieves more rapid convergence when implementing Widrow-Hoff least-mean 
squared adaptation processes (see column 6, lines 16-21). 

Agazzi et al. further discloses an adaptive feedback filter (Fig. 10, block 100) which 
produces an estimate of ISI, wherein the tentative (soft) decisions applied to the filter are used to 
generate an estimate of ISI which is canceled (subtracted) from the received signal (see column 
9, lines 20-30). Therefore, it would have been obyious to one skilled in the art at the time the 
invention was made to modify the second filter of Tan et al. and Batruni with the teaching the 
adaptive feedback filter of Agazzi in order to remove ISI from a received signal. 

Regarding claim 2, which inherits the limitations of claim 1, Tan et al. discloses the first 
and second filter parameters are modified at each iteration (column 25, lines 21-28). 



Application/Control Number: 09/528,678 Page 6 

Art Unit: 2611 

Regarding claim 3, which inherits the limitations of claim 1, Tan et al. discloses the 
equalizer is fractionally-spaced in that the received data is sampled at a higher rate than a symbol 
rate associated with the received data (column 10, lines 39-49). 

Regarding claim 4, which inherits the limitations of claim 1, Tan et al. discloses the 
received data comprises symbol data (column 25, lines 1-28). 

Regarding claim 5, which inherits the limitations of claim 1, Tan et al. discloses the first 
and second filter parameters are modified at each iteration according to channel parameters (path 
metrics) that are re-estimated at each iteration based on the received data (column 24, line 52- 
column 25, line 28). 

Regarding claim 6, which inherits the limitations of claim 1, Tan et al. discloses the 
received data is encoded (column 22, line 54-column 23, line 20) and the decision device can 
comprise an error correction decoder (column 4, lines 46-62). Tan et al. does not disclose using 
error-correction coding or an error-correction encoder for the encoding the tentative decisions. 
However, it would have been obvious to one skilled in the art at the time the invention was made 
that the encoder and decoder Tan et al. could have been modified to use error correction 
encoding and error correction encoding for the tentative decisions. Error correction encoding 
and decoding detects and corrects errors in transmitted data. This improves data reliability and 
data transmission rates in the presence of noise and interference. 

Regarding claim 7, which inherits the limitations of claim 1, Tan et al. discloses the first 
and second filters comprise filter types selected from the group of filter types consisting of: 
time-variant, time-invariant, IIR, and FIR filters (column 17, line 64-column 18, line 2, wherein 
the filters are time-variant depending on the baud rate). 
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Regarding claim 9, Agazzi discloses a received with an equalizer wherein the received 
data comprises combined data for a plurality of users (FEXT impairment signals) see column 8, 
lines 37-46, and wherein the equalizer further comprises a plurality of second filters for the 
second-filtering the tentative decisions from a previous iteration (Fig. 10, block 100, column 9, 
lines 13-30). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention to include this feature in order to improve receiver diversity which would allow the 
receiver to be implemented into multi-user communication systems. The plurality of filters 
would reduce multi-user interference (FEXT impairment signals) which allows for an increase in 
system capacity and allows signal decoding to be carried out efficiently. 

Regarding claim 10, which inherits the limitations of claim 1, Tan et al. discloses the first 
filter, combiner, decision device, and second filter are distributed among a data channel 
transmitter and receiver (column 2, lines 1 1-28 and column 6, lines 32-48). 

Regarding claim 11, Tan et al. discloses an iterative equalizer (Figs. 24 and 25) for a data 
communication system for recovering received data transmitted over a data channel comprising: 

a first linear filter (Fig. 25, block 328, column 24, line 21 -column 25, Hues 28) for 
filtering a received data according to first filter parameters to generate first-filtered data; 

a combiner (Fig. 25, summer after block 328, column 24, line 21 -column 25, line 28) for 
modifying the first-filtered data with second-filtered data to generated modified data; 

a decision device (Fig. 25, block 320, column 24, line 21 -column 25, line 62, see also 
Fig. 24, block 320) for generating modified tentative decisions on all data in the block (symbol) 
based on the modified data, the modified tentative decisions being modified with respect to 
tentative decisions of a previous iteration (column 24, line 53-column 25, line 20); and 
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a second filter for causally and anticausally (Fig. 25, block 322, column 24, line 21- 
column 25, line 28) filtering the block of tentative decisions from a previous pass (column 23, 
lines 37-44, past decision during first pass) according to according to second filter parameters to 
generate the second-filtered data; 

wherein the first and second filter parameters are based on an estimate of channel 
parameters (column 25, lines 21-28) , and wherein the decision device can comprise an error- 
correction decoder (column 4, lines 46-62), and ISI is removed in a non-linear manner 
(Abstract), wherein DFE is a known non-linear equalization process. 

Tan et al. does not explicitly disclose the second filter is a linear filter. However, Tan et 
al. does disclose that the second filter (decision feedback filter) can be implemented using a 
variety of different specifications (column 18, lines 3-29). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made that since the 
complexity of the filter depends on the number of coefficients muhiplication operations, and 
filter length, that implementing a linear filter as the second filter would reduce the complexity 
and hardware of the second filter performing the filter functions (column 18, lines 16-29). 

Tan et al. also does not explicitly disclose using error-correction coding or an error- 
correction encoder for the encoding the tentative decisions. However, Tan et al. does disclose 
the received data is encoded (column 22, line 54-column 23, line 20) and the decision device can 
comprise an error correction decoder (column 4, lines 46-62). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made that the encoder and decoder 
Tan et al. could have been modified to use error correction encoding and error correction 
encoding for the tentative decisions. Error correction encoding and decoding detects and 
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corrects errors in transmitted data. This improves data reliability and data transmission rates in 
the presence of noise and interference. 

Tan et al. also does not disclose the received block of data is filtered more than once by 
multiple non-simultaneoiis passes through the data, each pass comprising both a first filter and a 
second filter, or the second filter producing an estimate of ISI wherein the modified tentative 
decisions are used to subtract out an estimate of ISI. 

Batruni discloses performing multiple equalization iterations (passes) on a received data 
signal through a decision feedback filter (see column 8, lines 45-57), wherein the iteration 
generate error signals based on the used filter coefficients. Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to modify the adaptive filters 
of Tan et al. with the teachings of Batruni and incorporate a multiple iteration updafing method 
including multiple passes through filters since Batruni states this method allows updating of filter 
coefficients and achieves more rapid convergence when implementing Widrow-Hoff least-mean 
squared adaptation processes (see column 6, lines 16-21). 

Agazzi et al. further discloses an adaptive feedback filter (Fig. 10, block 100) which 
produces an estimate of ISI, wherein the tentative (soft) decisions applied to the filter are used to 
generate an estimate of ISI which is canceled (subtracted) from the received signal (see column 
9, lines 20-30). Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the second filter of Tan et al. and Batruni with the teaching the 
adaptive feedback filter of Agazzi in order to remove ISI from a received signal. 

Regarding claim 12, which inherits the limitafions of claim 11, Tan et al. further discloses 
the first and second filter parameters are modified at each iteration (column 25, lines 21-28). 
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Regarding claim 15, Tan et al. discloses an iterative equalizer (Figs, 24 and 25) for a data 
communication system for recovering received data transmitted over a data channel comprising: 

a first linear filter (Fig. 25, block 328, column 24, line 21 -column 25, lines 28) for 
filtering a block of received data according to first filter parameters to generate first-filtered data; 

a combiner (Fig. 25, summer after block 328, column 24, line 21 -column 25, line 28) for 
modifying the first-filtered data with second-filtered data to generated modified data; 

a decision device (Fig. 25, block 320, column 24, line 21 -column 25, line 62, see also 
Fig. 24, block 320) for generating modified tentative decisions based on the modified data, the 
modified tentative decisions being modified v^ith respect to tentative decisions of a previous 
iteration (column 24, line 53-column 25, line 20); and 

a second filter for causally and anticausally (Fig. 25, block 322, column 24, line 21- 
column 25, line 28) filtering the block of tentative decisions from a previous pass (column 23, 
lines 37-44, past decision during the first pass) according to second filter parameters to generate 
the second-filtered data; 

wherein the received block of data is filtered more than once by multiple passes through 
the data (column 17, lines 36-63, wherein the first pass generates the tentative decisions and the 
second pass cancels the ISI using the tentative decisions), each pass and the first and second 
filter parameters are based on an estimate of channel parameters (column 25, lines 21-28) and 
wherein the equalizer is fractionally space in that received data is sampled at a higher rate than a 
symbol rate associated with the received data (column 10, lines 39-49) so that intersymbol 
interference is removed from the modified data in a nonlinear manner (Abstract), wherein DFE is 
a known non-linear equalizafion process. 
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Tan et al, does not explicitly disclose the second filter is a linear filter, the received block 
of data is filtered more than once by multiple non-simultaneous passes through the data, each 
pass comprising both a first filter and a second filter, or the second filter producing an estimate 
of ISI wherein the modified tentative decisions are used to subtract out an estimate of ISL 
However, Tan et al. does disclose that the second filter (decision feedback filter) can be 
implemented using a variety of different specifications (column 18, lines 3-29). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made 
that since the complexity of the filter depends on the number of coefficients multiplication 
operations, and filter length, that implementing a linear filter as the second filter would reduce 
the complexity and hardware of the second filter performing the filter functions (column 18, 
lines 16-29). 

Batruni discloses performing multiple equalization iterations (passes) on a received data 
signal through a decision feedback filter (see column 8, lines 45-57), wherein the iteration 
generate error signals based on the used filter coefficients. Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to modify the adaptive .filters 
of Tan et al. with the teachings of Batruni and incorporate a multiple iteration updating method 
including multiple passes through filters since Batruni states this method allows updating of filter 
coefficients and achieves more rapid convergence when implementing Widrow-Hoff least-mean 
squared adaptation processes (see column 6, lines 16-21). 

Agazzi et al. further discloses an adaptive feedback filter (Fig. 10, block 100) which 
produces an estimate of ISI, wherein the tentative (soft) decisions applied to the filter are used to 
generate an estimate of ISI which is canceled (subtracted) from the received signal (see column 
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9, lines 20-30). Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the second filter of Tan et al. and Batruni with the teaching the 
adaptive feedback filter of Agazzi in order to remove ISI from a received signal. 

Regarding claim 16, which inherits the limitations of claim 15, Tan et al. discloses the 
first and second fiher parameters are modified at each iteration (column 24, line 52-column 25, 
line 28). 

Tan et al. does not explicitly disclose the second filter is a linear filter. However, Tan et 
al. does disclose that the second filter (decision feedback filter) can be implemented using a 
variety of different specifications (column 18, lines 3-29). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made that since the 
complexity of the filter depends on the number of coefficients multiplication operations, and 
filter length, that implementing a linear filter as the second filter would reduce the complexity 
and hardware of the second filter performing the filter funcfions . (column 18, lines 16-29). 

Regarding claims 17-23, 25-28, 31, and 32, the claimed method includes features 
corresponding to subject matter mentioned in the above rejection of claims 1-7, 9-12, 15, and 16, 
which is applicable hereto. 

4. Claims 8, 13, 14, 24, 29, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tan et al. (previously cited in Office Action 1/26/2005) in view of Batruni 
(previously cited in Office Action 7/25/2006) in further view of Agazzi et al. (previously cited in 
Office Action 7/25/2006), and in further view of Meehan (previously cited in Office Action 
12/12/03) 
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Regarding claim 8, which inherits the limitations of claim 1, Tan et aL, Batruni, and 
Agazzi et al disclose all the limitations of claim 8 (see rejection of claim 1), except the received 
data comprises a plurality of received signals received over a plurality of data, channels, and 
wherein the equalizer comprises a plurality of first filters corresponding to the plurality of 
channels and the received block of data is filtered more than once by multiple non-simultaneous 
passes through the data, each pass comprising both a first filter and a second filter. 

However, Meehan discloses an equalizer (Fig. 1) wherein the received data comprises a 
plurality of received signals (column 2, lines 9-34) received over a plurality of data channels, and 
wherein the equalizer comprises a plurality of first filters (Fig. 1, blocks 232, 228, 248, and 254) 
corresponding to the plurality of channels. Therefore, it would have been obvious to one of 
ordinary skill in the art to modify the receiver and equalizer of Tan et al., Batruni, and Agazzi et 
al. with the teachings of Meehan in order to improve receiver diversity which would allow the 
receiver to be implemented into multi-user communicafion systems. The plurality of filters 
would reduce multi-user interference which allows for an increase in system capacity and allows 
signal decoding to be carried out efficiently and accurately. 

Regarding claim 13, Tan et al., Batruni, and Agazzi et al. discloses all the limitations of 
claim 13 (see rejection of claim 1) except the data is transmitted over a plurality of data channels 
wherein the received data comprises a plurality of received signals received over a plurality of 
data channels, and wherein the equalizer further comprises a plurality of first filters 
corresponding to the plurality of channels. 

However, Meehan discloses an equalizer (Fig. 1) wherein the received data comprises a 
plurality of received signals (column 2, lines 9-34) received over a plurality of data channels, and 
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wherein the equalizer comprises a pluraUty of first fiUers (Fig, 1, blocks 232, 228, 248, and 254) 
corresponding to the plurality of channels. Therefore, it would have been obvious to one of 
ordinary skill in the art to modify the receiver and equalizer of Tan et aL, Batruni, and Agazzi et 
al. with the teachings of Meehan in order to improve receiver diversity which would allow the 
receiver to be implemented into multi-user communication systems. The plurality of filters 
would reduce multi-user interference which allows for an increase in system capacity and allows 
signal decoding to be carried out efficiently and accurately. 

Regarding claim 14, which inherits the limitations of claim 13, Tan et al. ftirther discloses 
the first and second filter parameters are modified at each iteration (column 25, lines 21-28). 

Regarding claim 24, which inherits the limitations of claim 17, Tan et al., Batruni, and 
Agazzi et al. disclose all the limitations of claim 24 (see rejection of claim 17), except the 
received data comprises a plurality of received signals received over a plurality of data channels, 
and wherein the equalizer comprises a plurality of first filters corresponding to the plurality of 
channels. 

However, Meehan discloses an equalizer (Fig. 1) wherein the received data comprises a 
plurality of received signals (column 2, lines 9-34) received over a plurality of data channels, and 
wherein the equalizer comprises a plurality of first filters (Fig. 1, blocks 232, 228, 248, and 254) 
corresponding to the plurality of channels. Therefore, it would have been obvious to one of 
ordinary skill in the art to modify the receiver and equalizer of Tan et al., Batruni, and Agazzi et 
al. with the teachings of Meehan in order to improve receiver diversity which would allow the 
receiver to be implemented into multi-user communication systems. The plurality of filters 
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would reduce multi-user interference which allows for an increase in system capacity and allows 
signal decoding to be carried out efficiently and accurately. 

Regarding claims 29 and 30, the claimed method includes features corresponding to 
subject matter mentioned in the above rejection of claims 13 and 14 which is applicable hereto. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1,1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Curtis'Ucloni 
January 4, 2007 




JAY K. PATEL 
SUPERVISORY PATENT EXAMINER 



